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TABLE 1 The number of cancer-related and neutral SAVs for each wild type of residue in our dataset.
	Wild type
	Cancer-related
	Neutral
	Total
	Ratio

	ALA
	189
	663
	 852
	0.2851

	CYS
	 48
	 99
	 147
	0.4848

	ASP
	217
	417
	 634
	0.5204

	GLU
	259
	415
	 674
	0.6241

	PHE
	 85
	129
	 214
	0.6589

	GLY
	236
	444
	 680
	0.5315

	HIS
	 77
	190
	 267
	0.4053

	IIE
	118
	441
	 559
	0.2676

	LYS
	 99
	264
	 363
	0.3750

	LEU
	180
	327
	 507
	0.5505

	MET
	 63
	205
	 268
	0.3073

	ASN
	 90
	344
	 434
	0.2616

	PRO
	202
	371
	 573
	0.5445

	GLN
	 83
	215
	 298
	0.3860

	ARG
	330
	1270
	1600
	0.2598

	SER
	218
	438
	 656
	0.4977

	THR
	152
	511
	 663
	0.2975

	VAL
	159
	707
	 866
	0.2249

	TRP
	 24
	 42
	  66
	0.5714

	TYR
	 65
	176
	 241
	0.3693

	ALL
	2894
	7668
	10562
	0.3774






TABLE 2 Comparison of predictive performance of two prediction systems based on three feature sets and combined by second layer SVM. All predictions were optimized using MCC as the fitness function.
	System
	Feature set
	Accuracy
	Sensitivity
	Specificity
	MCC
	Precision
	F1-score

	CanSavPrew
	Sequence
	0.7450
	0.4350
	0.8620
	0.3202
	0.5434
	0.4832

	
	Structure
	0.6995
	0.3946
	0.8146
	0.2176
	0.4454
	0.4185

	
	Micro-environment
	0.7184
	0.3988
	0.8391
	0.2536
	0.4832
	0.4370

	
	Combined
	0.8155
	0.4724
	0.9450
	0.4962
	0.7641
	0.5838

	CanSavPrewm
	Sequence
	0.8471
	0.6292
	0.9293
	0.5978
	0.7706
	0.6928

	
	Structure
	0.8022
	0.4737
	0.9262
	0.4609
	0.7078
	0.5676

	
	Micro-environment
	0.8311
	0.5774
	0.9268
	0.5509
	0.7487
	0.6520

	
	Combined
	0.9088
	0.7875
	0.9546
	0.7657
	0.8675
	0.8256





TABLE 3 The predictive performance of system CanSavPrewm for each wild type of residue.
	Wild type
	Accuracy
	Sensitivity
	Specificity
	MCC
	Precision
	F1-score

	ALA
	0.9002
	0.6455
	0.9729
	0.6933
	0.8714
	0.7416

	CYS
	0.9660
	0.9792
	0.9596
	0.9249
	0.9216
	0.9495

	ASP
	0.8801
	0.7512
	0.9472
	0.7289
	0.8811
	0.8109

	GLU
	0.8338
	0.8456
	0.8265
	0.6600
	0.7526
	0.7964

	PHE
	0.8785
	0.8000
	0.9302
	0.7445
	0.8831
	0.8395

	GLY
	0.8912
	0.8263
	0.9257
	0.7582
	0.8553
	0.8405

	HIS
	0.9401
	0.8831
	0.9632
	0.8530
	0.9067
	0.8947

	IIE
	0.9535
	0.8644
	0.9773
	0.8582
	0.9107
	0.8870

	LYS
	0.9449
	0.8283
	0.9886
	0.8591
	0.9647
	0.8913

	LEU
	0.9034
	0.8611
	0.9266
	0.7887
	0.8659
	0.8635

	MET
	0.9627
	0.8730
	0.9902
	0.8946
	0.9649
	0.9167

	ASN
	0.9539
	0.8556
	0.9797
	0.8571
	0.9167
	0.8851

	PRO
	0.8464
	0.7525
	0.8976
	0.6597
	0.8000
	0.7755

	GLN
	0.9329
	0.7952
	0.9860
	0.8302
	0.9565
	0.8684

	ARG
	0.9081
	0.6818
	0.9669
	0.7040
	0.8427
	0.7538

	SER
	0.9284
	0.8991
	0.9429
	0.8391
	0.8869
	0.8929

	THR
	0.9351
	0.7961
	0.9765
	0.8110
	0.9098
	0.8491

	VAL
	0.9134
	0.6101
	0.9816
	0.6879
	0.8818
	0.7212

	TRP
	0.9697
	0.9583
	0.9762
	0.9345
	0.9583
	0.9583

	TYR
	0.9087
	0.7077
	0.9830
	0.7616
	0.9388
	0.8070

	ALL
	0.9088
	0.7875
	0.9546
	0.7657
	0.8675
	0.8256


	



TABLE 4 The predicted results of fourteen SAVs of PI3K.
	SAV
	Type
	Score
	Predicted Results

	P57S
	Cancer-related
	0.9199
	TP

	Q75K
	Cancer-related
	0.9837
	TP

	R104C
	Neutral
	0.1043
	TN

	K111E
	Cancer-related
	0.9313
	TP

	P134L
	Cancer-related
	0.7517
	TP

	S361F
	Cancer-related
	0.9383
	TP

	N380H
	Cancer-related
	0.9524
	TP

	L634F
	Cancer-related
	0.7204
	TP

	H677R
	Cancer-related
	0.9825
	TP

	E713K
	Cancer-related
	0.6988
	TP

	A723V
	Cancer-related
	0.8940
	TP

	I776T
	Cancer-related
	0.8170
	TP

	G890R
	Cancer-related
	0.7991
	TP

	L977I
	Cancer-related
	0.9341
	TP
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